To determine the short-term effects of physiotherapy triage assessments on selfreported pain, functioning, and general well-being and quality of life in people with low backrelated disorders. Methods: Participants with low back-related complaints were recruited from those referred to a spinal triage assessment program delivered by physiotherapists (PTs). Before undergoing the triage assessment, the participants completed a battery of questionnaires covering a range of sociodemographic, clinical, and psychosocial features. The study used the Numeric Pain Rating Scale (NPRS), the Oswestry Disability Index (ODI), and the Medical Outcomes Survey 36-item short-form version 2 (SF-36v2) to assess self-reported pain, function, and quality of life. Baseline measures and variables were analyzed using a descriptive analysis method (ie, proportions, means, medians). Paired samples t-tests or Wilcoxon matched-pair signedrank tests were used to analyze the overall group differences between the pretest and posttest outcome measures where appropriate. Results: A total of 108 out of 115 (93.9%) participants completed the posttest survey. The Physical Component Summary of the SF36v2 was the only measure that demonstrated significant improvement (P , 0.001). Conclusion: A spinal triage assessment program delivered by PTs can be viewed as a complex intervention that may have the potential to affect a wide range of patient-related outcomes. Further research is needed to examine the long-term outcomes and explore potential mechanisms of improvement using a biopsychosocial framework.
Introduction
Low back pain (LBP) and low back-related disorders are significant population health problems [1] [2] [3] that consume a large amount of health care resources. [4] [5] [6] Patients with a variety of low back-related complaints comprise a large proportion of referrals made to orthopedic surgeons. 7, 8 Many of these patients are not considered surgical candidates 9, 10 and may simply require reassurance that they do not have serious spine pathologies. 11, 12 This patient subgroup contributes significantly to consultation wait times, which ultimately leads to greater wait times for other orthopedic surgical procedures such as hip and knee joint replacements. Reducing the number of nonsurgical consultations in a surgeon's caseload will help to reduce consultation wait times for surgical patients who may benefit from spinal surgery and potentially redirect nonsurgical candidates for more appropriate treatment earlier. An alternative approach to this problem is setting up collaborative work relationships between primary health care providers who have expertise in the assessment and evaluation of musculoskeletal disorders and orthopedic surgeons. Models of care provision for patients with musculoskeletal problems that involve nonsurgical specialists or other healthcare professionals collaborating with surgeons are increasingly common in the literature. [13] [14] [15] [16] Physiotherapists (PTs) with advanced orthopedic training, who practice with a maximized or extended scope, have been shown to be equally as effective as orthopedic surgeons in diagnosis and nonsurgical management of many musculoskeletal conditions. 13, [17] [18] [19] [20] [21] PTs performing this role have also contributed to reduced wait times and improved referral practices. 13, 22 Data from the United Kingdom (UK) indicate that pre-screening of patients by physiotherapists can more than double the proportion of patients who truly need surgery on assessment by the surgeon. 23 This type of arrangement can be referred to as triage, 24 whereby patients are first screened to determine if they require referral to a surgeon, a recommendation for further conservative management, and/or further diagnostic investigations. However, the evaluative research examining these types of programs is sparse. The few programs studied focus on general musculoskeletal practices 13, 25, 26 or hip and knee joint arthritis screening and management only. 15, 27, 28 The literature describes and evaluates few triage services delivered by PTs that focus solely on spinal conditions. 22, 29 Furthermore, a systematic review examining the evidence of extended roles for a variety of allied health professionals concluded that much of the research fails to focus on the health outcomes of patients. 30 Despite research demonstrating the effectiveness of PTs with advanced orthopedic training in similar roles, 13, 22, 27 little is known about the potential impacts of a spine triage program delivered by PTs on multidimensional patient-related outcomes.
A triage assessment program delivered by PTs can be viewed as a complex intervention 31 that may have the potential to influence a wide range of patient-centered outcomes. 32 This type of program is an example of a change in service delivery and organization that goes beyond a simple intervention as it includes several components that may affect outcomes. As such, a phased approach to the evaluation of such complex interventions is recommended. 31 The purpose of this study is to determine the short-term (ie, 4 weeks) impacts of a physiotherapy triage assessment on self-reported pain, perceived functional status, physical and psychological well-being, and quality of life for people with low back-related disorders. We chose the 4-week posttest timeframe to allow enough time for the assessment report and recommendations to reach the primary care provider. This period is also short enough that any treatment recommendations are unlikely to have been carried out, which provides an indication of whether any changes in patient outcomes could be attributed to the assessment process itself.
Methods

Background: spinal triage service
The Spinal Triage Assessment Service (STAS) is a collaborative effort between a group of three orthopedic surgeons and PTs from a private rehabilitation clinic located in a mid-size Canadian city. The program was initiated to address the excessive number of referrals the orthopedic surgeons were receiving of patients with low back-related conditions who did not require surgery. Prior to the initiation of the program, the surgeons expressed frustration regarding how long their patients were waiting to see them (often over a year) and the high proportion of nonsurgical referrals in their caseloads. The surgeon group had an existing extensive working relationship with PTs through the rehabilitation clinic and approached the clinic to request help with their wait-list backlog and the screening of subsequent referrals pertaining to spinal (mainly low back-related) conditions. All the PTs involved in the STAS completed advanced orthopedic training in the Canadian Orthopaedic Syllabus, with experience ranging from 5 to 30 years. At present, any patients referred to the orthopedic surgeons for spinal problems are automatically rerouted to the PTs for screening. Figure 1 shows the STAS referral and clinical pathways.
The assessing PT discusses the findings of each assessment with the PT consultant via videoconferencing with the patient present ( Figure 2 ). The clinical diagnosis and recommendations are determined jointly between the assessing PT and the consultant PT through a collaborative reasoning 
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participants regardless of whether they met the inclusion criteria or chose to participate. The primary researcher conducted further screening for eligibility before the participants completed the informed consent process. A PT who was indirectly involved with the research collected select demographic and clinical characteristics from the nonparticipants and provided this data in a de-identified manner to the researchers.
Study design
This study uses a quasi-experimental, one group pretestposttest design. 34 This design is the best option for evaluating the program under examination since there is no accessible and equivalent control group that can be used for comparison. The "pretest" measures were derived from a paper-based survey that was completed before the participants underwent the triage assessment as well as from a clinical classification tool completed by the assessing PT. The Measures section outlines this process in detail. The posttest evaluation of outcomes was completed approximately 4 weeks after the assessment through mail or a password-protected online survey (as per the participant's preference). Reminders for completion of the participant follow-up surveys were conducted by phone or email prompt (up to three reminders approximately one week apart) on the basis of the tailored design method proposed by Dillman et al. 35 The Behavioural Ethics Board of the University of Saskatchewan approved the ethics of this study.
Measures
Before undergoing the triage assessment, the participants completed a battery of questionnaires covering a range of variables including sociodemographics, clinical features, fear avoidance beliefs, depression, and somatization. A detailed description of these intake variables is beyond the scope of this paper. The assessing PT completed a clinical classification tool that categorized the "diagnosis" and management recommendations for each participant. 36 A description of the outcome measures (completed at intake/pretest and the 4-week/posttest) is presented below.
Self-perceived pain
The eleven-point Numeric Pain Rating Scale (NPRS) ranges from zero (''no pain'') to ten (''worst pain imaginable'') and was used to indicate the intensity of current pain and at its best and worst level over the last 24 hours. 37 The average of these three ratings provided the overall pain score. The scale is proven to have adequate reliability, validity, and approach 33 with input from the patient. A detailed report outlining the assessment findings, diagnosis, management recommendations, and any further diagnostic tests is then sent to the referring health care providers and any other relevant care providers involved. It is worth mentioning that the consultant PT had an extensive prior working relationship with the orthopedic surgeon group.
Participants
The participants of the study were recruited over an 8-month period from patients referred to the triage program either directly from their primary care provider or via one of the participating orthopedic surgeons. The inclusion criteria included patients referred to the triage program with primarily low back-related complaints, age $18 years and #80 years, and provision of informed consent. The exclusion criteria included patients receiving third-partypayer funding (ie, Worker's Compensation Board, or other) for their back-related complaints, patients with primarily neck-(cervical spine) or mid back-related (thoracic spine) complaints and people with language, reading, or comprehension barriers that would limit adequate completion of the study paperwork. Patients were also excluded due to other reasons such as scheduling conflicts or other medical issues.
The patients were screened on the phone for the inclusion and exclusion criteria as well as for their potential willingness to participate in the study after their spinal triage assessment was booked. Potentially eligible patients received a letter from the researchers outlining the study and were asked to arrive 1 hour early for their assessment to meet with one of the researchers. Potential participants were provided with a $10 gift card upon arrival at their booked appointment. The gift card was given to all potential submit your manuscript | www.dovepress.com Dovepress Dovepress responsiveness in patients with LBP when the three scores are averaged to produce one score. 38 
Self-perceived function
Self-perceived function was assessed with the modified Oswestry Disability Index (ODI), which is a conditionspecific self-report questionnaire. 39, 40 Items on the ODI focus on how much LBP is limiting activities of daily living such as sitting, standing, walking, and lifting. The ODI used in this study was modified from its original form by substituting a section regarding employment/home making ability for a section related to sex life since such questions are commonly left unanswered by respondents. The modified version of the ODI has been found to have high levels of reliability (intraclass correlation coefficient [ICC] = 0.90) and responsiveness in patients with LBP. 40, 41 The ODI is known as the most useful method in specialty care settings or in situations where the patient's disability level is likely to remain relatively high throughout a trial. 42 Higher scores on the ODI represent higher levels of perceived disability. Fairbank et al 39, 40 suggest that the continuous scores can be categorized into five categories of perceived disability -"minimal," "moderate," "severe," "crippled," and "bedbound"/"exaggerating." Since there were no participants with ODI scores in the highest disability category in this study, the last category was eliminated in our analysis.
Quality of life and general health status
The Medical Outcomes Survey 36-item short-form survey version 2 (SF-36v2 ® ) (Quality Metric Incorporated, Lincoln, RI, USA) 43 was used to assess the general health status of the participants. The measure is comprised of eight interrelated health dimensions including physical functioning, rolelimitations resulting from physical health problems, bodily pain, general health, vitality (ie, energy/fatigue), social functioning, role-limitations resulting from emotional problems, and mental health (ie, psychological distress and psychological well-being). 43, 44 Two component summaries (ie, physical and mental) can be derived from the eight subscales. 43 The SF-36v2 ® is a valid and reliable measure for both clinical and general populations [45] [46] [47] and is a recommended measure for people with back pain. 48 The SF-36v2 ® is shown to have improved reliability over the previous SF-36 version as well as improved floor and ceiling effects in certain domains. 43, 49 The SF-36v2 ® was scored by transforming raw scores into norm-based scores for each of the subscales and weighting each subscale to produce physical and mental component summaries (PCS and MCS). 43 Thus, higher scores represent greater health status and quality of life.
Analysis
The descriptive analysis of all the baseline measures and variables included frequencies and valid percentages for categorical variables and mean, standard error, median, and interquartile ranges for continuous variables. The ShapiroWilk Test was used to numerically assess the normality of the distribution of each continuous variable. Variables that adhered to a normal distribution were evaluated with parametric tests (eg, t-tests) and variables that were significantly different (ie, P . 0.05) from the normal distribution were evaluated with nonparametric test equivalents (eg, Mann-Whitney U). All significant tests were 2-tailed and alpha was set at α = 0.05 (unless otherwise stated).
Differences in the select demographic and clinical variables between participants and nonparticipants (ie, those that were eligible to participate but chose not to) as well as between respondents and nonrespondents for the posttest were evaluated using a Chi-square or Fisher's exact test for categorical variables. Independent samples t-test or the Mann-Whitney U test were used for continuous variables.
General group (mean or median) differences between the baseline and posttest outcome measures were evaluated with paired-sample t-tests (for variables that were normally distributed at each time point) or Wilcoxon matched-pair signed-rank tests (for variables that were non-normally distributed at each time point). A Bonferonni correction (ie, 0.05/number of comparisons) was applied to alpha to protect against making a type 1 (ie, false positive) error due to multiple comparisons. Comparisons were made between the prettest and posttest scores of the NPRS, the ODI, and the eight subscales of the SF-36v2 ® (ie, physical function, physical role, bodily pain, general health, vitality, social function, emotional role, mental health) as well as the PCS and MCS scores of the SF-36v2 ® . Therefore, the new alpha level was set at 0.05/12 = 0.004. All statistical analysis was conducted using PASW (Predictive Analytics SoftWare) Statistics Mac version 18.0 (SPSS Inc., IBM Corporation, Armonk, NY). This study was approved on July 30, 2009 by the Behavioral Ethics Board of the University of Saskatchewan.
Results
Participants versus nonparticipants
The study's intake period spanned 8 months (October 2009 to June 2010). During this time, 198 people had an assessment through the triage program, 56 people were excluded ( 
Description of study sample
Descriptive statistics of demographic, employment and general health variables of the study sample can be found in Table 2 (continuous demographic variables), Table 3 (categorical demographic and employment characteristics), and Table 4 (categorical general health variables). The median age of the participants was 51 years, 48.7% were female, and three quarters of participants were married (74.8%). The majority of the participants (55.6%) had an educational attainment higher than grade 12, an annual household income greater than CAD $30,000 (81.6%), fullor part-time employment (68.7%), and a "rural" residence (70%). Moreover, a sizeable proportion of the participants were farmers (27.8%). The majority (73.9%) of the sample had body mass index scores greater than a "normal" range, 50 61.2% used to smoke or were current smokers, and 58.2% had two or more other chronic health conditions with "other bone or joint problems" the most prevalent condition reported (62.6%). Approximately half (50.8%) of the participants were in the "at risk" category, which was determined using the Distress and Risk Assessment Method (DRAM). 51 This measure indicates psychological risk of depression and/or somatization with 17.4% scoring as "distressed" due to either somatic or depressive symptoms. Most participants (79.2%) had "moderate" to "severe" perceived disability according to the categorized ODI scores. Table 5 presents the clinical descriptors of the study sample. Most participants reported relatively long total duration of their symptoms (74.8% . 24 months) and current episode duration. The majority of participants had previously attempted a variety of noninvasive or conservative treatment modalities including medication, massage therapy, chiropractic, and physiotherapy. Relatively few participants (3.5%) reported past surgical intervention for their back problems. The majority of the participants also reported having below knee symptoms (59.1%) indicating potential nerve root involvement. Table 5 also provides a summary of the categorization used by the assessing PT of the clinical features including a clinical classification tool. 36 The majority of participants were classified as having a "problem in back" (93.9%); however, there was a relatively high proportion of participants who were classified as having "medical" (9.6%) and "spinal cord/cauda equina" (4.3%) presentations. Similarly, categorization according to the LBP triage categories demonstrated relatively high proportions of "nerve root problems" (47.0%) and "serious spine pathology" (7.0%). Further PT treatment was recommended in the majority of cases (63.5%) and "referral to the surgeon" was made in 20% of cases.
A total of 108/115 participants (93.9%) completed the posttest survey. Table 6 compares the select characteristics of the respondents and nonrespondents. The only significant difference between these groups was "residence" with proportionately more nonrespondents having an "urban" residence (P = 0.039). correction (ie, 0.05/12 = 0.004), the only measure that demonstrated overall significant improvement was the PCS of the SF-36v2 ® (P , 0.001). However, without the adjustment to alpha, there was also significant improvement (P = 0.007) of the bodily pain scale of the SF-36v2 ® (SF_36_BP) and NPRS scores (P = 0.020).
Discussion
The objective of this study was to examine short-term changes in outcomes of self-reported pain, back-specific functioning, and general health and quality of life in people who underwent a triage assessment service delivered by PTs with advanced orthopedic training and experience. There were significant group mean improvements in the PCS of the SF-36v2 ® (P , 0.001) and borderline improvements in the bodily pain scale of the SF-36v2 ® and NPRS scores (P = 0.020) at the posttest time point.
Outcome assessments of back pain are complex and should be multidimensional. 42 International groups of back pain researchers 42, 48 recommend considering the following domains in a standard battery of outcome measures: back-specific functioning, general well-being/generic health status, pain, satisfaction with care, and work disability (if appropriate). The types and domains of outcome measures used in this study align with the recommendations of these expert groups in terms of the exceptions of submit your manuscript | www.dovepress.com satisfaction and work disability. Participant and referring health care provider satisfaction were ascertained at the 4-week posttest time point using quantitative and qualitative methods; however, the results are beyond the scope of this paper. 36 Work disability status as an outcome measure was not included in this study for a variety of reasons. People receiving workers compensation benefits in Saskatchewan can access a separate multidisciplinary team assessment process that includes triage with surgeons if required. As such, the vast majority of users of the spinal triage service are not receiving third-party-payer benefits, thus, patients that were receiving such benefits were excluded from this study. Furthermore, people with chronic back pain who were receiving third-party-payer income replacement benefits may respond differently to interventions than those that are not receiving benefits. 52, 53 The results of this study suggest that many of the participants may not be representative of a typical person that presents with back-related complaints in a primary care setting. An estimated 95% of back pain cases presenting in primary care are thought to be attributable to mechanical or nonspecific back pain, less than 5% are thought to be related to true nerve root pain (arising from a disc prolapse, spinal stenosis, or surgical scarring) and only 1% of these patients are thought to have serious spinal pathologies such as tumors, infections, inflammatory conditions, or other conditions requiring urgent specialist investigation and treatment. 11, 54 These figures are in stark contrast to the diagnostic triage submit your manuscript | www.dovepress.com categorization of the participants in this study (ie, 42% mechanical spine, 47% nerve root, and 7% serious spine pathology, see Table 5 ). Furthermore, the study participants primarily had chronic longstanding symptoms (75% had .24 month total symptom duration), complex clinical presentations (ie, high proportion of below knee symptom referral, high proportion of other chronic conditions), high perceived disability, and psychological risk factors (according to the DRAM). Therefore, the people using the service likely represent more complex spinal problems than may typically be seen in a primary care setting, 55, 56 as might be expected from patients who are referred for a surgical opinion. The participants also reported low overall general well being, compared to healthy normative populations and disease-specific norms of people with back pain/sciatica. 43 For example, mean or median scores on the SF-36v2 PCS and MCS from a population-based study of people in the United States with back pain/sciatica were 45.70 (PCS mean) and 50.40 (MCS median), 43 which are much higher (ie, better) than the baseline participant scores of 35.09 (PCS mean) and 47.79 (MCS median) in this study. Given the high proportion of people with chronic problems, nerve root, and other serious spinal pathologies in this cohort, the higher baseline levels of reduced perceived psychosocial and physical quality of life are not surprising.
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The spinal triage program is providing a service to the patients and to the primary care providers by sending a detailed report and management plan to the referring care provider. The triage service is a model of care that operates at the interface between primary and secondary care; therefore, the characteristics of patients referred to this service and the patterns of referral sources potentially reflect unmet needs at the primary care level. LBP is a common reason for seeking care at the primary care level. A recent study by Jordan et al found that a quarter of all consultations in a UK physician-based primary care setting were for musculoskeletal problems, and the back (20%, low back 14%) was the most common reason. 57 In Canada, people with chronic back pain report significantly greater use of their family physician, physiotherapy, and chiropractic services than those without back pain. 6, 58 Those with co-morbidities such as arthritis or depression are most likely to consult a family physicians and/or PTs. 58 Further research is needed to fully understand the impact that a spinal triage program may have on meeting the needs and easing the burden of primary care providers by assisting with diagnosis and management of patients who present with chronic and/or complex spinal problems. Furthermore, the impact of reduced access to local health care services on participant outcomes is an important area for further research given the high proportion of patients who are referred from rural regions.
By assessing outcomes relatively soon after the triage assessment was performed, we hoped to gain insight into whether the assessment process itself affected participant outcomes. Note that the assessment did not consist of any PT treatment per se, other than education regarding the assessment findings and a consultation regarding the plan of action for management, which included a summary in lay-terms of what was to be included in the assessment report. Despite the chronic and complex baseline characteristics of the sample, there was a mean overall significant improvement in the SF-36 PCS and borderline significant improvements in the bodily pain subscale of the SF-36 and the NPRS. It is likely that the participants did not have time to embark fully on any treatment or management recommendations during the 4 weeks after the assessment; therefore, any improvements in outcomes could be related to the assessment itself as a type of intervention. A spinal triage assessment program delivered by PTs can be viewed as a complex intervention that may have the potential to influence a wide range of patient-related outcomes. 32 Complex interventions may contain a number of different elements that act independently or interdependently; therefore, it is difficult to identify the precise mechanisms that contribute to outcomes. 
One potential mechanism of action is the education and reassurance that patients receive as part of the triage assessment process. Up to 50% of back pain patients presenting to primary care suspect that they have a serious pathology. 11, 59 People who experience pain, particularly when the precise cause cannot be determined, often feel hopeless and helpless. Additionally, the inability to obtain timely or effective relief for their pain may result in further depression and anxiety. 60 This, in turn, can lead to increased perceived pain and disability. 61 Feelings of uncertainty and insecurity regarding fear of the unknown (ie, having a diagnosis of "nonspecific low back pain," or having no clear diagnosis at all) also have the potential to hamper any attempts at treatment and potential recovery. 54 Both the assessing and consulting PTs in the triage assessment play an important role in reassuring the patient about their symptoms and how they may be related to potential underlying conditions. Furthermore, given that the main output of the assessment is a detailed report that outlines a plan of action for subsequent management, investigation, and follow-up, the triage method likely provides or enhances the patient's sense of certainty and control. The role of reassurance in interactions between health care providers and patients with chronic pain is a complex process that requires further research 62 that may help to elucidate the role of reassurance and education in the spinal triage assessment process and other potential mechanisms for why improvements in outcomes occur.
This study's findings should be interpreted in light of its limitations. The main limitations are related to design, response rate, and analysis issues. The primary limitation is the lack of a control or comparison group. The absence of a control group can result in many potential forms of bias (ranging from history, maturation, testing, or selection); 63 therefore, the findings should be interpreted with caution. For example, although there was an overall mean significant improvement in some outcome measures, the improvements cannot be attributed to the triage assessment itself with any certainty. A further limitation is the bias that may have been introduced due to the loss of participants in the follow-up procedure and the lack of response of referring care providers. Despite having a relatively high follow-up response rate (93.9%), the nonrespondents may have differed significantly in ways that were not mentioned by the respondents. Furthermore, we cannot be certain that the participants did not embark on any recommended treatment during the interval of the assessment and the 4-week follow-up. This time point was chosen for pragmatic reasons, mainly to allow time for the assessment report to be sent to the referring health care provider. The majority of the management recommendations were arranged through the referring care provider; therefore, we assumed that treatment was not initiated in most cases. Finally, the application of a Bonferroni correction to the alpha level in order to protect against the chance of making a type 1 error (ie, false positive) may have resulted in levels of statistical significance that were too rigid, thus, increasing the likelihood of making a type 2 or false negative error. In other words, there was a danger of rejecting potentially valid variables that did not reach the adjusted level of significance.
The aims of this study were primarily exploratory and further research is needed to fully understand the long-term impacts that a spinal triage service delivered by PTs can have as well as the potential mechanism(s) by which improvements can occur. A further study examining outcomes at 6 and 12 months following the assessment is currently under way. When this study is complete, we will be able to ascertain whether short-term improvements following the assessment were sustainable, or not, and which factors may influence sustainability. Variables such as whether treatment recommendations were carried out, perceived access to recommended conservative management providers, and the type of diagnosis will be included in the next analysis. The examination of potential predictors of success (or deterioration) of patient outcomes using a biopsychosocial model may also help to shed light on why some people improve and some do not, while helping to identify potential gaps in the care pathway. Mixed methods research, which combines quantitative and qualitative techniques, is recommended in order to gain a broader understanding of complex interventions like the spinal triage service. 31 As such, further research using quantitative and qualitative methods would contribute to generating a program effect theory 64, 65 or a program logic model 66 to explore/ explain why there was improvement at the short-term time point. Further research could test the validity of such a theory. This study, which focuses on patient-related outcomes only, does not include an examination of the cost and economic implications associated with the triage program. The participating STAS surgeons have used this model for several years; therefore, we were unable to access an equivalent control group to compare wait times in the STAS versus "traditional" referral pathways to the surgeons. Thus, further research that examines the cost implications and compares the effectiveness and efficiency of different models of care and service delivery is needed.
Conclusion
Although the specific reasons are unclear, a spinal triage assessment program delivered by PTs can be viewed as a complex intervention that may have the potential to affect a wide range of patient-related outcomes. This study demonstrated submit your manuscript | www.dovepress.com Dovepress Dovepress that, despite the chronic and complex baseline characteristics of the sample, there were significant group mean short-term improvements in the PCS of the SF-36v2 ® (P , 0.001) of participants undergoing a spinal triage assessment performed by PTs. Further research is needed to examine the long-term outcomes and explore potential mechanisms of improvements using a biopsychosocial framework.
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